Abstract. The scientific work is devoted to the issue of sustainable development of various corporate structures in order to increase their level of security through the use of consolidation strategies. The econometric modeling of the use of the strategic approach in the corporate consolidation of business structures has been carried out; the indicators of corporate governance estimate on the pre-integration phase have been proposed. The model of corporatization of corporate structures and the growth of the level of corporate security within the framework of consolidation strategies have been developed based on the emergent effect of the new structure. The methodical approach has been formed in order to optimize the choice of business structures that claim to become part of the consolidated system. Keywords: corporation; corporate security; level of corporate governance; consolidation strategy; integration; strategic management; investor; profitability index (PI)
Introduction
The core of strategic management, which must provide long-term sustainable development and proper organizational and economic security within the corporate structure, is the process of developing and implementing a common strategy. The modern corporate level is carried out in conditions of increased instability and uncertainty of factors of the environment. This leads to imbalance, which manifests itself, above all, in the failure of the board of the company of its functions and disproportions in the distribution of power. It is the set of reasons that determines the importance of strategic management of the development and transformation of corporate structures under the influence of changes in qualitative and quantitative characteristics of the factors of the external international and national environment. It also stipulates the use of a practical tool for strategic management in the "strategy-corporate security" system, which is presented in detail in such research papers (Acur, and Englyst, 2006; Collis, and Cynthia, 2005; Cravens, and Piercy, 2009; Dodgson, 2018; Hitt, et al. 2007; Hu, and Izumida, 2008; Rothaermel, 2015; Ardalan et al., 2017; Kordík and Kurilovská, 2019; Kazansky and Andrassy, 2019; Hasanudin et al., 2019) .
We can assert that the strategy developed for the future period combines the strategies of integrated and diversified growth. The development of domains, which are close to the main products, can be formulated as the directions of diversification. The presented aspects of application of the strategic approach have formed the methodological basis of development processes and security of functioning of corporate structures on the basis of consolidation strategies.
Methodology of research
Let us make modeling of the application of the strategic approach in corporate consolidation. We introduce a number of indicators in order to assess the quality of corporate governance. In order to assess the general set of entrepreneurial structures in consolidation, we use the half-sum of the smallest and largest values of this set: , then for any E>0, the condition is fulfilled:
-Efficiency.
The unbiased estimate ) ,.....
( 1 x x a a n n n − = − is called effective if it has the smallest dispersion among the unbiased estimates of the parameter a by a sample of volume n.
The arithmetic mean found in the sample is usually considered as an estimate of value a:
From the law of large numbers it turns out that such an estimate is capable, that is, the value − xn tends to a when
Let us find the mathematical expectation of the sample mean:
It coincides with the value of a. This means that the sample mean is an unbiased estimate of the mathematical expectation. In the case of a normal distribution of the general set, the value of − xв is also an effective estimate.
Assessment of the level of corporate governance while ensuring corporate security
The overall rating depends on the most important criteria that affect the level of corporate governance, namely (Bradley, and Sundaram, (2006; Kiymaz, and Baker, 2008; Douma, et al. 2006; Drobyazko S., 2018a,b) The estimate of each of the 12 criteria is based on open and accessible information, fixed: -in the annual report of the corporation; -in the quarterly report of issuers of securities; -in reports on significant facts (events) affecting financially, namely the economic activity of the issuer of issuance securities; -in the news feed of news agencies; -on the official website of the corporation; -in the information provided by the corporation; -in the information of the general meeting of shareholders; etc. The methodology for assessing the level of corporate governance makes it possible to get a quantitative assessment separately for each of the 12 indicators and the overall corporate governance as a whole. Each indicator consists of a set of criteria characterizing the company's activities. The assessment is based on the opinion of the respondent, which is expressed in the determination of the weighting factor (from 0 to 1) for each criterion (Vachon, 2007) .
When calculating the level of corporate governance, the following factors are used: -i -ordinal index of the indicator, i = 1,2,3... 12; -j -ordinal index of the criterion in the indicator, j = 1,2,3...12; -A ij -the coefficient of compliance of the existing corporate governance criterion j of the indicator i. Where 0 means the criterion is not implemented in the corporation, 1 means the criterion is fully implemented in the corporation;
-B ij -the weight of the indicator i in criterion j, according to the respondent. Where 0 means the criterion is not implemented in the corporation, 1 means the criterion is fully implemented in the corporation;
-C ij -the weight of the indicator i in criterion j, calculated on the basis of the data of the activities of the companies;
-D ij -coefficient of compliance with the criterion j for assessing the level of corporate governance of the company under study by the calculation criterion;
-E ij -coefficient of compliance with the criterion j for assessing the level of corporate governance of the company under study according to the respondent;
-N j -the value of the criterion j for assessing the level of corporate governance determined on the basis of data of the companies;
-M j -the value of the criterion j for assessing the level of corporate governance determined according to the respondent;
-G j -the value of the level of the criterion j, determined on the basis of the data of the activities of the companies;
-H j -the value of the level of the criterion j, determined according to the respondent's data; -K -the level of corporate governance in the corporation, determined on the basis of business activity data; -L -the level of corporate governance in the corporation, determined according to the respondent. The final assessment of the level of corporate governance is expressed in percentages (100% is the highest level of corporate governance, 0% is the lowest level of corporate governance) and is formed by summing up the final results for each of the 12 indicators (Table 1 ). An assessment is made by the Board of Directors of the corporate structure, in order to determine the efficiency of the system of corporate relations. Each of the indicators has its weight as a result of the analysis of violations of the law and the code of corporate behavior in the field of corporate structure (Petrishcheva, 2011) . Let us calculate the quality of corporate governance on an example and according to the Pharmcare company of the pharmaceutical industry (Table 2) . The final result of the significance of the indicator assessment of the level of corporate governance for Pharmcare Corporation is calculated as the arithmetic mean of the values of corporate governance indicators based on the results of a specified time period (Table 3) . Similarly, the weightings of the criteria for each of the indicators are determined (C ij ).
In order to determine the level of corporate governance, respondents need to assess how corporate governance of the corporation concerned meets the criteria set out in column 2 of Table 1 . In column 3, the value of conformity (A ij ) from 0 (criterion is not executed) to 1 (criterion is executed completely) is fixed.
The method allows respondents to specify their own weighting factors in column 4 of the table (B i , B ij ) based on its criteria, taking into account the specifics of a particular company (Alam, et al. 2014; Makedon, and Korneyev, 2014) .
The level of corporate governance is calculated in the following order: 1. The respondent evaluates how much, in his opinion, the criterion for assessing the level of corporate governance, recorded in column 2 of the table is performed by the corporation. Score (A ij ) from 0 (criterion is not executed) to 1 (criterion is executed completely) is fixed in the corresponding cell. 2. The respondent needs to determine which weight of the criteria will be used when calculating the level of corporate governance: -methodology proposed by the authors (C ij ); -methodology proposed by the respondent taking into account the specifics of a particular company. In this case, one must specify the weight of the criteria (B ij ). By default, the calculated weights are as component weights B i . They can also be changed at the request of the respondent (Thompson, 2010) .
3. Subsequent actions are performed by the program automatically, namely: a. The calculation is made of how much the level of corporate governance meets a specific criterion (depending on the weights used) (formulas (6-7):
b. The calculation is made of how much the level of corporate governance meets a specific component (depending on the weights used) (formulas (8-9):
c. The total level of corporate governance is calculated (depending on the weights used) (formulas (10-11):
4. The program generates a summary table (Table 4 ) that contains the control and final value for each of the 12 indicators of corporate governance, as well as the estimated total value of the level of corporate governance for a specific corporate structure. The table shows clearly how the level of the final value of a specific indicator of the level of corporate governance differs from the control one. The value of the calculated level of corporate governance characterizes the quality of governance in the corporate structure as a whole.
Model of corporatization of corporate structures within the framework of consolidation strategies
The main sources of the effect of using consolidation strategies in order to ensure sustainable development are to reduce production costs and to increase profitable parts.
Reduced production costs are provided at the expense of (Bruner, R. F. (2004; Creswell, 2008) : -the release of non-core and unloaded capacities, the realization of released property assets and their exclusion beyond the tax base;
-the release of functionally duplicate workers; -the use of privileges and discounts due to demand for credit resources, insurance services, used raw materials, materials, completing products, and so on;
-the use of schemes of intracooperative deliveries at exclusive prices and price agreements; -the use of the consolidated corporate balance in order to reduce tax deductions.
An increase in the profit part is provided by: -obtaining new incomes (from the sale of the released property or leasing it); -elimination of the effect of competitive price reduction, including according to the dumping scheme; -increase of investment attractiveness of enterprises for portfolio investors; -increase of attractiveness for customers due to increased reliability of supply and commodity products and increase sales volumes.
Eventually, corporatization companies acquire new individual properties, called "immanent" effect (Е imm ) and the overall systemic "emergent" effect (Е em ).
Immanent effect arises under the influence of a set of factors determined by the measures taken at each of the enterprises in the process of creating a corporation (Zaremba, and Płotnicki, 2016; Hamza, et. al. 2016 ). These factors can be classified in three groups: 1. factors of increasing the technical level of production and products; 2. factors of improving the organization of production, labor, management improvement; 3. intracorporate factors.
The emergent effect is characterized by the emergence of the newly created corporate structure of economic integrity inherent in companies that make up it.
It should be noted that the term "emergent effect" corresponds to the term, which is more often used, namely the "synergy effect" (from Greek synergos which means acting together). The difference in the effect of synergy from the emergent one is that it is characterized by sharper deviations of the resulting value of the effect in the positive or negative side due to significant differences in the potentials of corporatized enterprises (Hietala, et. al. (2003) . An assessment of the economic effect of emergence or synergy (Е s ) when applying a consolidation strategy can be presented as:
where:
-Е enlarg. is the effect of enlarging the scale of industrial activity and the unification of industrial capital; -Е devel . is effect of corporation development; -Е gd. is the effect of the combined influence of factors of growth and development on vertical integration.
The values of the constituents of the formula (12) can be represented as:
where: -Е scale -the effect of enlarging the scale of industrial activity of corporation; -Е ic. -the effect of the merger of industrial capital of the corporation. 
The value of Е gd. of the formula (12) can be represented as:
Let us explain the content of component formulas (15-18): -Е str. is the strategic effect of corporation activity; -Е org . is the effect of improving the organizational structure`; -Е gov. is the effect of improving the corporate governance system; -Е div. is the effect of diversifying the activities of the corporation; -Е per. is the effect of peripheral development: branch network, dealer network; -Е coop. is the effect of the development of internal cooperation of the corporation; -Е sp. is the effect of specialization within the corporation; -Е m is the effect of the functioning of the general management system; -Е cs is the effect of corporate consolidation reporting; -Е cor is the effect of the coordinated actions of the corporation in the industry and in the market; -Е vi. is the effect of vertical integration; -Е bic is the effect of combining bank and industrial capital.
Measures for each of the listed factors of an emergent (synergistic) effect make it possible to: -coordinate supply and provide savings on taxes through integration; -minimize transaction costs; -diversify production;
-improve specialization of production; -restructure production with market orientation; -form new relations of ownership with their influence on the management and organization of activities; -solve the problem of asymmetry of information within the corporation over non-payment; -control financial flows through the banks in the corporation; -reduce the cost of borrowed capital within the corporation; -increase the contractual discipline within the corporation by increasing the confidence in mutual capital participation (guarantee of contractual obligations); -improve management on the ways of strategic planning of corporation development (Cho, et. al. 2016; Ogada, et. al. 2016) .
It is possible to determine the total emergent (synergetic) effect by the formula (Hamza, et. al. 2016) :
-PN is the estimated additional income from strategic measures; -Е е -saving current production and non-production costs; -E n -saving tax payments; -E d -other types of savings.
Consolidated synergistic strategy effect can be calculated using discounting effects each year by the formula:
where: -r is an interest rate; -n is a number of years since the merger of companies.
It is necessary to make a comprehensive assessment of various integration options based on qualitative (content) and quantitative (formalized) characteristics of the project and all its participants in the basis of decisions on the economic feasibility of the creation of corporate consolidated systems.
The organizational project for a corporation is considered justified, and integration is appropriate if the main groups of criteria meet the criteria for assessing the benefits of integration (Bjuggren, et. al. 2007) :
-criteria of justification and expediency of creation of the corporate integrated system; -criteria of efficiency and stability of the corporation;
In addition, when comparing different projects and choosing the best one, they should also be analyzed using the following indicators: -net present value (NPV); -profitability index (PI); -internal rate of return (IRR); -payback period of the project.
Net present value (NPV) is defined as the sum of current effects for the entire estimated period, is given to the initial step, or as an overrun of integral results over integral costs. The value of NPV at the constant rate of discount (E) is calculated by the formula:
where: -R t is the results achieved at the t-th step of the calculation; -B t is costs incurred at the same step; -T is a calculation horizon (equal to the number of step of calculation, at which the object is being evaluated); Е t = (R t -B t ) is the effect achieved at the t-th step of the calculation (Oyerogba, et. al. 2014) .
If NPV of the corporatization program at a given rate of discount is positive, it may be of interest to the investor. The greater NPV, the more effective the project is. If the program is implemented with a negative NPV, the investor will suffer losses, that is, the program is ineffective. In practice, for the purpose of defining NPV, a modified formula is often used, in which capital investments are excluded from PN. In this case, PN * denotes the costs of the t-th step of calculation, provided that capital investment does not include them. Then the value of NPV is determined by the formula (22) where: -K is an amount of discounted capital investments; -B t is the costs of the t-th step of calculation, provided that capital investment does not include them.
The modified indicator of NPV expresses the difference between the sum of the resulted effects and the time brought to the same time by the amount of capital investments (K).
The profitability index (PI) of the program is defined as the ratio of the sum of the reduced effects to the value of capital investments by the formula:
The profitability index is closely related to NPV. It is constructed from the same elements and its value is related to the value of NPV: if NPV is positive, then PI > 1 and vice versa. If PI > 1, the production scheme is effective, if PI <1 it is ineffective.
The internal rate of return (IRR) of the corporatization program is the norm of discount (E), in which the value of the reduced effects is equal to the reduced capital investment, ie (IRR) is the solution of the equation (24):
IRR of the corporatization program defines the upper limit for the investor's rate of return on capital invested in this project (Oyerogba, et. al. 2014 ).
In the case when the investor requires a rate of return on capital of less than or equal to IRR, investment in this program is justified. Otherwise, investments in this program are inappropriate. In practice, IRR is often determined analytically, as the threshold value of the program's profitability, which ensures zero NPV calculated for the lifetime of the investment. This is done by the selection method, that is, by overcoming different thresholds of profitability. The project is considered cost-effective at the value of IRR not lower than the initial threshold value. It is believed that the difference in objectives and conditions of the implementation of the corporatization program also affects the choice of the minimum level of return on capital investments (Gupta, P. G. (2012) ; Drobyazko S. (2018) ). The payback period is a minimum period of time (from the beginning of the program), after which the integral effect remains not negative. The payback period should be determined using the discount method.
As already noted earlier, the task of selecting enterprises in the created integrated system is two-dimensional and should be solved in two stages. Therefore, at the second stage, there is the problem of selecting partners from a set of competitive companies. The basis for such selection should be taken as much as possible, the resulting effect during their operation. This determines the need to select a criterion for such a set (Makedon, 2012) .
Based on these recommendations, according to the optimization criterion considered by us, it is possible to adopt a discounted income indicator, and the decision method is the method of ranking the initial set of enterprises. In order to solve this problem, we first determine the efficiency of each unit of investment (conventional currency) by the formula:
where: -E i is the efficiency of the i-th particular business structure consisting of a consolidated system; -U i is a necessary investment in a specific i-th enterprise structure with its functioning in the consolidated system.
Or vice versa, we determine the relationship E U i i . After that, we form the following series: Then we create series of companies; starting with the first, as long as the sum of required investment for all companies will not equal (or approximately equal) to the financial resources of the corporation that can be used to create an integrated series. As a result, we receive series of companies, whose functioning provides the maximum economic effect (Tvaronavičienė, 2018) .
Consequently, a formed set of business structures should satisfy the following two inequalities: -U c is a total financial resources of the corporation for the consolidation project; -K is a number of entrepreneurial structures that are part of the group.
Rationalization of a set of business structures for inclusion in a united corporate structure
The company was supposed to form an optimal set of business entities that claim to be part of the consolidated system that was being built, provided that the total financial resources that the company has to consolidate is $ 125,000 million. The rest of the initial data for calculation is shown in Table 5 . Table 5 shows that the initial set of entrepreneurial structures requires investments in the amount of $179,000 million dollars. The amount of financial resources available to the corporation is $ 125,000 million.
Consequently, the whole set of companies in Table 5 can not be included in the created structure. Therefore, it is necessary to select from the initial set those companies that would provide the maximum economic effect in the functioning of the future consolidated system. Table 5 shows not only the initial data of this example, but also the results of calculating the investment need for each dollar. US investment, expected economic effect, as well as the rank of each company, which is determined by the ratio
Based on the calculated rank and initial data, we form a rational set of business structures, inclusion of which is expedient to include from defined set. The results of organization of such a set of formation of business structures are summarized in Table 6 . From the Table 7 we can see that the set formed should include the same 10 candidates, but with the following initial numbers: 4, 2, 5, 8.1, 9, 7, 11, 12, 6 . This set of companies with their functioning in the structure of the system being organized, will provide NPV in the amount of $ 54,400 million dollars.
{
Comparing this amount with the amount provided by the previously formed set (see Table 4 ) at $ 72600 million dollars, we can see that the difference is significant. This example confirms the expediency and validity of the predicted method for the formation and organization of integrated structures.
Conclusions
It has been established by the study that existing methods for assessing the level of corporate governance do not fully meet market needs. On the basis of the obtained results, the scientific and methodological principles have been developed in order to assess the quality of corporate governance level and to ensure adequate corporate security within the framework of the use of consolidation strategies of sustainable development on the basis of 12 criteria: 1) the corporation's readiness to adhere to the principles of corporate behavior; 2) structure of corporate property; 3) General Meeting of Shareholders; 4) Board of Directors of the Corporation; 5) executive authority; 6) corporate secretary; 7) significant corporate actions; 8) disclosure by corporation; 9) Corporate Shareholder Register; 10) control over financial and economic activity of the corporation; 11) dividend policy of the corporation; 12) Corporate Conflict Resolution.
It has been determined that the main sources of the effect of combining business structures within the limits of consolidation strategies is reducing the production costs and increasing the level of corporate security.
It has been substantiated that entrepreneurial structures acquire new individual properties in the course of corporatization: there is an "immanent" effect (Е imm ) (it arises under the influence of a set of factors determined by the measures taken at each of the enterprises in the process of creation of the corporation) and the overall systemic "emergent" effect (Е em ) (it characterized by the emergence of the newly created corporate structure of economic integrity, inherent in each corporate structure that will form a corporation).
The model of corporatization of business structures has been developed in the context of consolidation and development security strategies; the model has been tested on the example of the formation of a new company.
